We prove that the cutwidth of the r-dimensional mesh of d-ary trees is of order (d 
Introduction
The cutwidth is a fundamental parameter of interconnection networks which plays an important role in the VLSI design 7] . Informally, the cutwidth problem is to nd a linear layout of vertices of a graph and a drawing of its edges as semiarcs above the line so that the maximum number of cuts of a vertical line separating consecutive vertices with edges is minimized. The corresponding decision problem is NP-complete in general but is solvable in polynomial time for trees 10]. Very little is known on the exact or even approximate values of the cutwidth of speci c graphs, see e.g. 6, 8, 9] . We study the cutwidth of the r-dimensional mesh of d-ary trees MT(r; d; n), denoted by cw(MT(r; d; n)). This graph is de ned as follows. For d 2; n 1, let T(d; n) denote the complete d-ary tree of depth n. For r 1, consider an r-dimensional d n -sided array of d rn vertices. Each vertex corresponds to a d n -ary vector (i 1 ; i 2 ; :::; i r ) where 1 i j d n , for 1 j r: For any xed j, call a row the set of any d n vertices of the array such that the corresponding vectors di er in the j-th position only. We say that the row is of dimension j. On each row of the array, put T(d; n) such that the vertices of the row are the leaves of the tree, in a natural way. The resulting graph generalizes both the well known r-dimensional mesh of binary trees 4, 5] ), where the upper and the lower bound di er by a small multiplicative factor. The upper bound is obtained by a recursive linear layout while the lower bound is derived using re nements of standard methods in the eld.
Preliminaries
The cutwidth problem is de ned as follows. For a graph G = (V; E); jV j = n, let : V ! f1; 2; :::; ng be a 1-1 labeling of vertices of G. Denote cw(G; ) = max i fjfuv 2 E : (u) i < (v)gjg:
Then cutwidth of G is de ned as cw(G) = min fcw(G; )g:
The problem can be viewed as a placing of vertices of G into integer points 1; 2; 3; :::; n of the x-axis and a drawing of edges above the line x. That is why we will often speak about a linear layout.
Let G 1 = (V 1 ; E 1 ) and G 2 = (V 2 ; E 2 ) be graphs such that jV 1 j jV 2 j. Let We say that the T(d; Lower Bound. We use a simple observation that for any graph G = (V; E) and any X V cw(G) bw X (G): (2) We apply the following lower bound formula
It was implicitely proved by Leighton 4] 
